A thin cylindrical powder compact (3mm diameter by 20mm) with a nominal composition of YBa 2 Cu 3 0 x was sintered in a static temperature gradient of 
In the present study, compacts of ceramic superconducting powders with a nominal composition of Y 2 Ba 3 Cu0 6 + 6 were sintered in a temperature gradient of -25 0 C/mm, with the hotter end of the sample maintained at 940+5 0 C. While the primary objective of the research was to stimulate preferential grain growth and grain alignment under the influence of the temperature gradient, a number of very interesting effects relevant to the processing of ceramic superconductors were observed.
II. EXPERIMENTAL
A furnace for providing a relatively steep temperature gradient was constructed by winding a resistance wire (Kanthal, 0.8mm diameter) on a quartz tube (7.5mm internal diameter and 1mm wall thickness) using ~ 4 turns per cm. The coils were more closely spaced near the ends of the furnace (compared to near the center), and a closely fitting, thin Inconel tube was placed inside the quartz tube to maximize the temperature gradient. The furnace was well insulated and power was provided by a variable transformer.
The temperature profile of the furnace was calibrated by placing a Chromel-Alumel thermocouple at known distances inside the furnace.
Powders of the ceramic superconducting compound with a nominal composition of YBa 2 Cu 3 0 6 + 6 (6 undetermined) were prepared by solid state reaction between Y203'*' CuO+, and Bac0 3 #, at 850 0 C, for 24h. These powders were milled while dispersed in toluene, in a polyethylene containe~ using ** high purity zirconia balls as a milling medium. The calcination at 850°C After the temperature in the gradient furhace had reached equilibrium, the sample was quickly inserted and positioned so that the temperature at its hotter end was 940 0 C; the temperature at the other end of the sample was 350-400 0 C dependi ng on the exact length of the sample. Typi ca lly, the gradient sintering was carried out for -12h. After removal from the furnace, the cylindrical surface of the sample was ground on silicon carbide paper and then polished using diamond paste and non-aquebus lubricants.
Density variations, as manifested by microstructure and phase composition gradients,were evident in scanning electron microscope observations. Phase compositions were obtained by energy dispersive x-ray analysis (EDAX). For the EDAX studies, a spot size of 0.25mm 2 was used, and data were collected every 0.5mm along the length of the sample.
III. RESULTS AND DISCUSSION
The temperature profile along part of the length of the furnace is shown in Fig. 1 . It is seen that the temperature gradient experienced by the sample was 25-30 o C/mm. Figure 2 shows a sample, originally of uniform diameter, after sintering in the temperature gradient for 12h. A length of 5mm was cut off from the cold end of the sintered sample to ensure that it was not too long to be manipulated in the scanning electron microscope. The sintered sample has four distinct regions~ denoted A~B,C and D in Fig. 2 , along its length.
A rather unusual feature is the pronounced ridge that developed at region C.
The temperature at the mid-point of the ridge was -720 o C during the sintering. 
IV. CONCLUSIONS
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